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The Role of Splenectomy in Endocarditist 
Donald J. Magill igan, Jr, M D * and Edward L. Qu inn , M D * * 
five patients with endocarditis, persistent sepsis, and 
positive Uver-spleen scans underwent splenectomy. Three 
had splenectomy performed concomitantly with cardiac 
valve replacement, one after valve replacement and one 
as an isolated procedure. Four of five spleens contained 
abscesses, and bacterial cultures of two were positive. 
Histologic study of one spleen revealed splenitis. All 
patients improved after splenectomy, and all are well 
two to twenty months postoperatively. An aggressive 
approach to splenic abscess in endocarditis may lead to 
reduced mortality from bacterial endocarditis and infect-
ed prosthetic valves. 
I n a series of 44 patients who underwent prosthetic 
heart valve replacement for active infective endocarditis 
(1), two patients died f rom splenic abscess with cont inu-
ing sepsis. The possibility that splenic abscess can occur 
caused us to look for this complication of endocarditis. 
In the past twenty months, five patients with active 
endocarditis have undergone splenectomy, three at the 
t ime of prosthetic valve replacement. The fol lowing is a 
report of that experience. 
Case Reports 
Case 1 
A 30-year-old man underwent six weeks of treatment with 
tobramycin (200 mg IM q8h) and carbenicil l in (6.5 gms IV q4h) 
for endocarditis due to Pseudomonas aeruginosa and was dis-
charged afebrile. He returned two weeks later wi th fever, 
blood cultures positive for pseudomonas, and severe mitral 
valve incompetence. Ant ib iot ic treatment was begun with 
tobramycin and moxalactam (6.5 mg IV q8h), but the fever 
persisted. The abdomen was normal at examination, but 
because of our previous experience with endocarditis asso-
ciated with splenic abscess, a liver-spleen scan was performed. 
A defect was demonstrated at the inferior pole of the spleen 
(Fig. 1). On the sixth treatment day, the mitral valve was 
replaced, and concomitant splenectomy was performed. The 
spleen contained an abscess at a site (Fig. 1) corresponding 
with the defect on scintiscan. Positive cultures for Pseudomo-
nas aeruginosa were obtained f rom both the mitral valve and 
the spleen. Tobramycin and moxalactam were cont inued for 
an addit ional six weeks before the patient was discharged, and 
he has remained well for twenty months subsequently. 
Case 2 
A 78-year-old man underwent uneventful aortic valve replace-
ment with insertion of a porcine bioprosthesis in December 
1979. When the patient returned to the hospital six months 
later wi th fever and chills, blood cultures were positive for 
Staphylococcus epidermidis. Therapy was initiated with van-
comycin (500 mg IV 8 q6h). Because of abdominal pain in the 
first week, a liver-spleen scan and computer ized tomographic 
study of the abdomen were obtained. Neither showed liver or 
spleen defects. The ant ibiot ic t reatment was changed to 
cephozalin (1 gm IV q6h) after one week because of apparent 
vestibular toxicity. Treatment was cont inued for four weeks, 
and the clinical response was satisfactory. At this t ime, how-
Fig.1 
Liver-spleen scan on Patient 1 indicating a defect at the inferior pole of 
t h e s p l e e n . Abscess s h o w n i n t h e p h o t o g r a p h o n t h e l e f t . 
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ever, the patient's temperature rose daily to 39.5°C, and the 
negative blood cultures reverted to positive for Staphylococ-
cus epidermidis. Because the patient complained of left upper 
quadrant pain and developed left pleural effusion, a liver-
spleen scan was obtained, and mult ip le defects were demon-
strated. Echogram of the heart revealed no evidence of aortic 
valvular incompetence or vegetations. In the f i f th week of 
antibiot ic treatment, the aortic valve prosthesis was replaced 
by a new bioprosthetic valve, and concomitant splenectomy 
was performed. Vegetations positive for Staphylococcus ep i -
dermidis were present on the prosthesis, and the spleen con-
tained mult iple abscesses f rom which the same organism was 
recovered. The patient received intravenous cefazolin therapy 
for an addit ional five weeks before he was discharged. He is 
well 17 months after surgery. 
Case 3 
A 51-year-old man was transferred to Henry Ford Hospital after 
three weeks of treatment for Staphylococcus aureus endocar-
ditis wi th nafcill in (1.5 gm IV q4h). With antibiotic treatment, 
b lood cultures were negative, but the patient's temperature 
was still elevated to 38°C. A liver-spleen scan, obtained 
because of fever, showed a defect in the upper pole of the 
spleen. Computer ized tomography conf i rmed the defect, and 
echogram revealed an echo-free space in the spleen consist-
ent wi th abscess. Because the patient cont inued to harbor 
infect ion, splenectomy was performed dur ing the f i f th treat-
ment week. Mul t ip le , well-circumscribed yellow areas f i l led 
with purulent material were present in the spleen (Fig. 2). 
Microscopic sections demonstrated necrosis, aggregates of 
neutrophils, and cocci, but cultures were negative. Antibiot ic 
therapy was cont inued for an additional two weeks, and the 
patient remains well 14 months after splenectomy. 
Fig. 2 
Cut section of the spleen in Patient 2 indicating multiple abscesses 
containing fibrin and polymorphonuclear leukocytes. 
Case 4 
A 42-year-old male drug addict was admitted to the hospital 
after two days of fever and chills. Blood cultures disclosed 
Staphylococcus aureus, and treatment was initiated with van-
comycin and r i fampin. On the four th day, the patient devel-
oped enophthalmit is and required a vitrectomy. Again, cul -
tures were positive for Staphylococcus aureus. A Grade l l /V I 
diastolic murmur was discerned on the sixth day, and M-mode 
echocardiogram conf irmed incompetence of the aortic valve. 
On the 17th day, the patient underwent drainage of a brain 
abscess, and again cultures were positive for Staphylococcus 
aureus. Thereafter, a liver-spleen scan disclosed a defect sug-
gestive of abscess, and evidence of recurring peripheral 
embol i cont inued. On the 21st day, aortic valve replacement 
and splenectomy were performed. Aort ic valve cultures were 
positive for Staphylococcus aureus, whi le the spleen con-
tained mult iple abscesses for which cultures were negative. 
Vancomycin was cont inued for six addit ional weeks, and the 
patient is well six months after surgery. 
Case 5 
A 24-year-old man who had a history of rheumatic heart dis-
ease but who denied drug abuse presented himself wi th fever 
and weight loss of one month's durat ion. Clinical signs of 
marked aortic valvular incompetence were conf irmed by echo-
gram evidence of a flail cusp and mult iple vegetations. Blood 
cultures demonstrated Streptococcus viridans, and treatment 
was initiated with penicil l in (5 mil l ion units IV q6h) and tobra-
mycin (60 mg IV q8h). A spleen scan showed a small defect at 
the inferior pole, interpreted to be a small infarct. Fever 
abated, and blood cultures became sterile. Aortic valve replace-
ment was performed on the 12th day. Cultures taken f rom the 
vegetations on the valve revealed Staphylococcus epidermidis. 
On the f i f th postoperative day the patient's temperature rose 
to 39°C, and subsequent daily temperature elevations were 
above 38°C. Blood cultures remained negative, but repeat 
liver-spleen scan on the 21st postoperative day revealed a 
larger defect at the lower pole of the spleen (Fig. 3). Splenec-
tomy was per formed, but there was no evidence of abscess and 
splenic cultures were negative. Microscopic examination re-
vealed splenitis (infi l tration with polymorphonuclear leuko-
cytes and intravascular f ibr in embol i ) , but there was no evi-
dence of organisms. The patient became afebrile immediately 
after surgery and received an additional eight weeks of treat-
ment with cephazolin. He is well two months after surgery. 
Discussion 
Splen ic abscess, w h i c h occurs i n f r e q u e n t l y , has had an 
i n c i d e n c e of less t han 1 % in au topsy series b o t h in t h e 
p r e - a n t i b i o t i c (2,3) and an t i b i o t i c eras (4). A n t e m o r t e m 
diagnosis was rare in large early series (2,3). As d iagnost ic 
t e c h n i q u e s i m p r o v e d , h o w e v e r , t h e d iagnosis o f sp len ic 
abscess was m a d e b e f o r e au topsy in 50% (4) ,64% (5), and 
43% (6) of cases r e p o r t e d in t h r e e m o r e recen ts tud ies . In 
a rev iew of t h e l i t e ra tu re , C h u n , et al r e p o r t e d that 
sp len ic abscess was no t suspected un t i l au topsy in 2 1 % of 
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173 patients (5). These figures indicate that it is not so 
much the diff iculty in diagnosis as lack of awareness that 
accounts for the rarity of antemortem diagnosis. In the 
pre-antibiotic era, the mortality rate of splenic abscess 
was 80-100% (7). More recent reviews (4-6) report that the 
mortality rate has decreased but still remains at 35-70%. 
Splenic abscess arises as a sequela to infection elsewhere 
in the body in 75% of cases (8). In 1928 the commonest 
cause of splenic abscess was endocarditis (2); more 
recent ly, endocardit is was the cause in 17-38% of 
patients (4-6). 
Infection of the spleen is not related to a particular 
organism other than salmonella (4). The pathogenesis in 
endocarditis is probably related to splenic infarction, 
since Caldrera (9) showed that he could not produce 
splenic abscess after intravenous injection of Staphylo-
coccus aureus in rabbits unless the spleen had been 
traumatized or a terminal branch of the splenic artery 
had been ligated. lnourseries,splenicinfarct ion leading 
to abscess formation most likely occurred in the f irstfour 
patients. The fact that two of four abscesses were sterile 
is not unusual, since 29% of a series of 129 splenic ab-
scesses were sterile on culture (5). 
Splenomegaly occurs in 37% of patients with active 
infective endocarditis and in 64% of those with pros-
thetic valve endocarditis (10). It is most often due to 
congestion, hyperplasia, and infarction (11). At present, 
the actual incidence of splenic abscess in endocarditis is 
unknown. However, in the pre-antibiotic era, 10% of 
patients dying of bacterial endocarditis had suppurative 
lesions in their spleens (12). 
Splenic abscess should be suspected when the patient 
presents with sepsis, left upper quadrant pain, and left 
shoulder pain with or without splenomegaly. Fever is 
accompanied by leukocytosis. The chest x-ray may indi-
cate elevation of the left hemidiaphragm, left pleural 
effusion, displacement o f the stomach, or left colon gas. 
These signs are nonspecific, however, and the most use-
ful diagnostic test is the liver-spleen scan (13). Since 
scintiscans may not reveal mult iple small splenic ab-
scesses, splenic arteriography may be helpful when an 
abscess is suspected and the scan is negative (14). Com-
puterized tomography and echogram of the abdomen, 
which were diagnostic in our third patient, have only 
recently been reported as helpful in the diagnosis (15). 
The f i f th patient in our series must be considered to have 
had a false positive scan, since the pathologist's report 
indicated no abscess but many small embol i and spleni-
tis. This patient's improved clinical cou rse after splenec-
tomy must be considered coincidental. 
The first report of splenectomy for abscess in a patient 
with active infective endocarditis was made by Polowe in 
1939 (16). In the 1950s attention was again focused on 
splenectomy for patients with active infective endocar-
ditis for whom antibiotic therapy was unsuccessful 
(12,17). Finland (18) noted that in such cases splenec-
tomy may be a useful and even life-saving procedure. 
Splenic abscess as the specific cause of failure of therapy 
LPO 
Fig. 3 
Liver-spleen scan in Patient 5 in the left anterior ob l ique (LAO), lateral 
(LAT), and left posterior obl ique (LPO) positions indicat ing a defect at 
the interior pole of the spleen. 
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for active endocarditis was also re-emphasized in our 
review of our experience in the surgical treatment of 
endocarditis (1). 
At present, all patients with active infective endocarditis 
who have symptoms referable to the left upper quadrant 
undergo a liver-spleen scan. This procedure may be 
complemented by computerized tomography and echo-
gram of the abdomen both to enhance diagnostic accu-
racy and to develop a correlation with scintiscans. If any 
diagnostic tests are positive, and if patients show signs of 
persistent sepsis even when they are receiving antibiotic 
therapy, splenectomy is recommended. All patients who 
are undergoing valve replacement for persistent sepsis 
with or wi thout hemodynamic valvular dysfunction rou-
tinely have a liver-spleen scan before surgery. If the scan 
is positive, splenectomy is carried out concomitantly 
with valve replacement surgery. 
Awareness that splenic abscess can result in a failure of 
medical and surgical therapy for endocarditis has led to 
the diagnosis and successful surgical treatment of four 
patients with splenic abscess and endocarditis. An aggres-
sive diagnostic and surgical approach to splenic abscess 
in endocarditis wil l hopefully lead to an improved mor-
tality rate among patients with active infective and pros-
thetic valve endocarditis. 
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